In this paper, we give a transversal for the congruence classes of invertible matrices of order 3 over F 2 . Here F 2 denotes the finite field containing 2 elements.
Two matrices A and B over a field F are called congruent if there exists an invertible matrix P over F such that P T AP = B, where T denotes the matrix transpose. Matrix congruence arises when considering the effect of change of basis on Gram matrix attached to a bilinear form or quadratic form on a finite-dimensional vector space: two matrices are congruent if and only if they represent the same bilinear form with respect to different bases. It is a classical result that two congruent symmetric matrices with real entries have the same numbers of positive, negative, and zero eigenvalues. For matrices over a finite field, we know little about their congruence. In [1] , a transversal for the congruence classes of invertible matrices of order 2 over F p was given, where F p denotes the finite field containing p elements. This transversal was used to classify some finite p-groups up to isomorphism. In [2] , a transversal for the congruence classes of invertible matrices of order 3 over F p was given where p is an odd prime. In this paper, we give a a transversal for the congruence classes of invertible matrices of order 3 over F 2 .
Main Theorem Following matrices form a transversal for the congruence class of invertible matrices of order 3 over F 2 .
(1) 
and α, β, γ are mutually orthogonal. By calculations, {α, β, γ}
Note that M 2 = (m ij ) satisfies m 12 + m 21 = 0, m 13 + m 31 = 0 and m 23 + m 32 = 1, and
We have γ T β = (n ij ) satisfies n 12 + n 21 = 0, n 13 + n 31 = 0 and n 23 + n 32 = 1. Since the rank of γ T β is 1, γ T β is one of the following six matrices: If γ T β is of Type (b), then β = (0, 0, 1) and γ = (0, 1, 0). By calculation,
It is a contradiction since α T α is symmetric. If γ T β is of Type (c), then β = (0, 1, 1) and γ = (0, 1, 0). By calculation,
Hence α = (1, 0, 0) and If γ T β is of Type (e), then β = (0, 1, 0) and γ = (0, 1, 1). By calculation,
It is a contradiction since α T α is symmetric. If γ T β is of Type (f), then β = (0, 1, 1) and γ = (0, 0, 1). By calculation,
It is a contradiction since α T α is symmetric. To sum up, |G M 2 | = 3 and |M
Note 
Again by calculation, there is no solution. If α T (β + γ) is of Type (c), then α = (1, 1, 1) and β + γ = (0, 1, 1). By calculation, 
Again by calculation, there is no solution. If α T (β + γ) is of Type (e), then α = (1, 1, 1) and β + γ = (1, 0, 0). By calculation,
Again by calculation, there is no solution. If α T (β + γ) is of Type (f), then α = (0, 1, 1) and β + γ = (1, 1, 1). By calculation,
Again by calculation, there is no solution. 
Note that M 4 = (m ij ) satisfies m 12 + m 21 = 1, m 13 + m 31 = 0 and m 23 + m 32 = 0, and
We have α T β = (n ij ) satisfies n 12 + n 21 = 1, n 13 + n 31 = 0 and n 23 + n 32 = 0. Since the rank of α T β is 1, α T β is one of the following six matrices: 
Again by calculation, there is no solution.
If α T β is of Type (b), then α = (0, 1, 0) and β = (1, 0, 0). By calculation,
If α T β is of Type (c), then α = (0, 1, 0) and β = (1, 1, 0) . By calculation,
Again by calculation, there is no solution. Again by calculation, there is no solution.
To sum up, |G M 4 | = 4 and |M
